32                            THEORY OF OPTICS
It will appear that the formation of optical images can b practically accomplished by means of refracting or reflectinj spherical surfaces if certain limitations are imposed,, namely limitations either upon the size of the object, or upon th< divergence of the rays producing the image.
i. Refraction at a Spherical Surface,—In a medium o: index n> let a ray PA fall upon a sphere of a more strongly refractive substance of index nf (Fig. 14). Let the radius oi
FIG. 14.
the sphere be r, its centre C.   In order to find the path of thfc refracted ray, construct about C two spheres i and 2 of radii
d                n
i = ~r and r% = ^r (method of Weierstrass).
~                    re i in B\ draw BC intersecting sphere
the refracted  rotr     This  is   at  once ADC and  BAG = ri : n.    Hence the _0._ of refraction, and since ^ angle of incidence, it follows that sin $: sin <j? = BC: AC = ri : n, m t&e law rf m&aetbn.
:•        W S—. ^aL*.--   •e. Images of other points are not produced by widely divergent rays, since the form of the aplanatic surface depends upon the position of the point. For this reason the more detailed treatment of special aplanatic surfaces has no particular physical interest. In what follows only the formation of images by refracting and reflecting spherical surfaces will be treated, since, on account of the ease of manufacture, these alone are used in optical instruments; and since, in any case, for the reason mentioned above, no other forms of reflecting or refracting surfaces furnish*  Convergent: +/>    +/'• Divergent:    _/,    _/'.
